Hydraulic properties of MDCK cell epithelium.
The water permeability of the apical and basolateral cell membranes and the compliance of the lateral intercellular spaces (LIS) of MDCK monolayers were measured on confluent cultures grown on permeable supports. Cell membrane water permeabilities were determined, using quantitative differential interference light microscopy, from the rate of cell volume decrease after exposure to a hyperosmotic bathing solution. Both membranes exhibited osmotic water permeabilities (POSM) of approximately 10 microm/sec, comparable to that of unmodified lipid bilayers. The compliance of the cell membranes forming the lateral intercellular space (LIS) between cells was determined from the pressure-volume relation. Confocal microscopy of fluorescent labeling of the basolateral cell membranes was used to delineate the LIS geometry as transepithelial hydrostatic pressure was varied. The LIS were poorly deformable as a function of transepithelial hydrostatic pressure until a pressure of >/=8 cm H2O (basolateral > apical) was reached where catastrophic failure of intercellular connections occurred. The compliance of the LIS was calculated from the geometry changes at pressures <8 cm H2O and ranged from 0.05-0.11 cm H2O-1, comparable to that previously predicted in mathematical models of the rat proximal tubule.